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ABSTRACT

Examining the Influence of Indicator Variables on Crowding and Visitor Experience:
A Case Study of the White Salmon River in Washington.
Candace L. Weaver
The purpose of this study was to assess social carrying capacity on the White Salmon River. The
study chose a series of evaluative standards and indicator variables to test the relationship
between possible predictors and feelings of crowding for river users. The study also sought to
discover any relationships between the user‟s feelings of crowding and overall visitor
satisfaction. Interviews and surveys were conducted during the summer of 2009 onsite at the
three possible White Salmon River whitewater exit points. The findings were analyzed using
SPSS statistical software. It was found that river users were very satisfied with their river
experience and were not crowded. Several indicators and evaluative standards were found to
significantly affect the social atmosphere for river users.
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CHAPTER 1
INTRODUCTION

Since the middle of the 1960‟s, participation in and the demand for outdoor adventure
recreation has been growing in the United States, especially in recent years (Buckley, 2007).
People throughout the country are looking for new ways to invigorate their bodies and minds
while experiencing the outdoors (Buckly, 2007; Ewert, 1997; 2000; Nielson & Shelby, 1976;
Shelby & Heberlein, 1986). Traditional outdoor recreation activities such as hiking, biking and
camping are still widely enjoyed, but there has been an increasing trend in the demand for
adventure recreation (Ewert, 2000). One of the most notable adventure activities receiving
attention is whitewater boating. The growth of participation in this river based sport has lead to
an increase in the need for quality and efficient management practices (Boteler, 1984; Brunson,
Shelby & Johnson, 1992; Shelby & Heberlein, 1986; Tarrant & English & English, 1996).
Whitewater rafting and kayaking first became popular in the late 1960‟s and early 1970s
(Boteler, 1984; Brunson et al., 1992; Shelby & Heberlein, 1986; Tarrant & English, 1996).
Since its initial upsurge, participation in the sport has remained steady and in recent years has
again seen increases in whitewater kayaking (Cordell, 2008). There are several reasons that can
attempt to explain the recent and expected continual rise in participation in whitewater boating.
According to Ewert, a variety of technological advancement has made it easier and safer to
engage in whitewater activities. These advancements include synthetic clothing and materials,
self-bailing rafts, playboats, radio towers and cellular phones (Ewert, 2000). Ewert also
suggested that television and radio commercials and programs have allowed the activity, usually
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thought to be dangerous, to be portrayed in a fun and safe manner to a mass public audience.
Buckley (2007) suggests that the general commercialization of adventure sports has also added
to the increase. Whatever the reason, this increase in popularity has led management officials
and researchers to be concerned about the future use of the rivers for whitewater recreation.
As the use of rivers for whitewater recreation expands, so does the need for management
and possible regulation. Over use of a river can adversely affect the biological and social aspects
of the resource (Boteler, 1984; Manning, 2007; Shelby & Heberlein, 1986; Tarrant &
EnglishStrother & Vogelsong, 2003; Tarrant & English & English, 1996). A common use issue
that has been the subject of both past and recent research is the concept of social carrying
capacity. Social carrying capacity refers to the amount of users that can be accommodated at a
given site or area without negatively affecting the biological environment or the visitor
experience (Manning, 2000, 2007; Shelby & Heberlein, 1986; Shelby & Johnson, 1992). Social
carrying capacity is used throughout the recreation field as a framework for combating crowding
and resource deterioration in recreation settings. Management is an important factor in
effectively managing carrying capacity to ensure that standards are being maintained (Manning,
2007; Rae & Eagles, 2007). There are four types of capacities that are each focused on a specific
impact: ecological, social, physical and facility (Manning, 2007; Shelby & Heberlein, 1986).
Carrying capacity was originally used in wildlife management for finding the number of
animals that an area could comfortably sustain without negative impacts. Currently the
framework is used in a variety of recreational settings by a wide array of different managers and
agencies (Manning, 2007; Manning & Lime, 1996; Shelby & Heberlein, 1986). This study
focuses on social carrying capacity.
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There are various social impacts that are associated with increasing visitor use in outdoor
recreation. Crowding is often considered by researchers to be one of the dominant social impacts
related to a rise in use levels (Manning, 2007; Manning & Lime, 1996). The term crowding
refers to a negative evaluation about a specific density or number of encounters while recreating
(Manning, 2007; Manning & Lime; 1996). Density and crowding, while similar, are not the
same. Density is a descriptive standard and refers to the number of people per unit area, while
crowding is more of a personal preference or individual judgment on the density of people
(Manning, 2007; Manning & Lime, 1996; Manning, Valliere, Minteer, Wang & Jacobi, 2000;
Shelby & Heberlein, 1986). The concept of crowding is often studied from a normative
perspective that is based in an individual‟s personal beliefs and standards about appropriate
amount of visitor use or contact levels while involved in outdoor recreation (Manning, 2007;
Manning & Lime, 1996). Though crowding is thought to affect overall visitor satisfaction, some
research suggests that the relationship between crowding and satisfaction is of low significance
(Manning, 2007; Manning & Lime, 1996, 2000; Shelby & Heberlein, 1986). Closely related to
crowding is the idea of conflict among users and user groups. Conflict is found mostly between
different types of user groups and often comes into play in whitewater recreation between
commercial and private boaters (Boteler, 1984; Shelby & Heberlein, 1986).
Essentially, social carrying capacity relates to the quality of the visitor experience.
Visitor experience or visitor satisfaction is said to be significantly degraded by social impacts
such as crowding, conflict, use levels and so on (Strother & Vogelsong 2002). Research has
begun looking at this phenomenon in depth. There are several models and approaches to
carrying capacity currently used in research, which are designed to analyze and relate these
social impacts to the visitor experience.
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Various frameworks are currently used in addressing the issue of carrying capacity. The
Limits of Acceptable Change (LAC) model was originally designed to assist national parks and
wilderness protected areas that were having issues with degradation and failure. It focuses on
discovering what conditions are appropriate for a location or site, and how to attain those desired
conditions instead of just asking “how much is too much?” (McCool, 1996; Manning, 2007;
Stankey, Cole, Lucas, Petersen, & Frissell, 1985). The Visitor Experience and Resource
Protection (VERP), used by the National Park Service (NPS), looks at a prescription of desired
social and ecological conditions as well as what the visitor deems appropriate (Manning & Lime,
1996).
Visitor Impact Management (VIM) was designed by researchers working for the National
Park Conservation Association (NPCA) for use by the National Park Service (NPS). VIM is
similar to the other frameworks above but it includes an extra step that involves looking at the
causes associated with the defined impacts in order to prescribe appropriate management tactics
(Graefe, Kuss & Vaske, 1990; Hsu, Li & Chuang 2007; Nilsen & Taylor, 1997).
The frameworks described above are all used in social carrying capacity research.
According to Manning and Lime (1996) and Manning (2007), these models all include several of
the same descriptive steps: Desired future conditions, identification of indicators of quality
experiences and resources conditions and monitoring management practices. While these
frameworks are widely used throughout the outdoor recreation field, this study is focused on
social carrying capacity in whitewater boating.
Research into whitewater river social carrying capacity dates back as far as the 1970s. In
1979, Shelby & Colvin conducted a use level and capacity study on the Rogue River in Oregon.
The study was done in order to understand Rogue River use levels and possible impacts from
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increases in use level (Shelby & Colvin, 1979; Shelby & Heberlein, 1986). Similarly, a river
contact study was conducted in the Grand Canyon to address use, regulation and permit systems
in 1975 (Shelby & Neilson, 1976). Since these initial studies, many have been performed all
over the United States to address the growing industry of whitewater boating. Tarrant & English
(1996) created a framework for carrying capacity use on the Nantahala River in North Carolina,
where he found that regulations should be put into place in order to reduce social impacts on the
visitor experience. Similar studies have been conducted in Pennsylvania and Maryland on the
Youghiogheny River and also in West Virginia on the Cheat, New and Gauley Rivers (Graefe,
Gitelson, Fedler, & Zeigler, 1989; Whisman, 1998).
It is important that whitewater boating use be studied in order to protect the rivers and the
experience of those who come to enjoy them. This social carrying capacity research can be used
in aiding managers and policy makers in decision making processes related to use level
regulation and application. The research these studies provide can help understand the
expectations of the users and help guide managers into making conditions on the rivers
acceptable to those who use them.
White Salmon River
The White Salmon River is located in southern Washington State. It is a tributary to the
Columbia River and is also considered to be part of the Columbia River Gorge National Scenic
Area. The section of the White Salmon River examined in this study is also protected under the
Wild and Scenic Rivers Act. The White Salmon River is a popular river run for Portland and
Coastal areas, and also draws visitors from all over the country and from around the world.
The White Salmon River provides recreation opportunities for everyone from whitewater
novice to advanced boaters. The whitewater rivers of the United States are rated on a scale of 1-
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5, where 1 is the easiest and 5 is extremely difficult (American Whitewater Association, 1998).
Rivers are described as being class I through class V, using Roman numerals as the numbering
system. According to the American Whitewater Association, who adapted the international
rating scale to the United States, class I rivers are consider easy with small riffles with a low
chance of accidentally falling out of the boat. Class II rapids are considered to be for the novice
boater with some maneuvering required and a low chance of accidental swimming. Class III is
considered intermediate and requires some maneuvering that can be challenging. Injuries are
rare in class III but safety should be setup and inexperienced parties should use caution. Class
IV rapids are for advanced boaters and contain intense and powerful rapids that can often require
a paddler to move around dangerous obstacles and water features. Injury during accidental
swims is considered to be moderate to high with rescuing becoming difficult. Finally, class V is
for experts. These rapids are long, violent and contain big drops and large water features that
make accidental swimming very dangerous and rescuing very difficult. Even experienced
boaters should exercise extreme caution (AWA, 2010).
Using the class I-V classification system, the White Salmon River is a continuous class
III experience, meaning it is mostly intermediate, but there is a class V waterfall drop located in
Husum, WA. Husum is located about half way down the commercially navigable section of the
River. This waterfall is for advanced boaters and can be portaged or avoided fairly easily. The
river is mostly surrounded by private land and also has high canyon walls for a large portion of
the run. There are three main launch areas and river exit points for the river. BZ Corner,
maintained by the U.S. Forest Service, is the most common place for boaters and rafters to begin
their whitewater trip. At this location, all boaters must fill out a registration form and deposit it
into a locked Forest Service registration box. These registration cards include information such
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as group leader name, commercial or private, number of people in party and location the party
plans to exit the river. Boaters who launch at the BZ Corner put-in raft the more difficult class
III and V sections.
The Husum Falls area is the second exit located onthe class III (V) section. This area also
serves as a put-in for the Lower section of the White Salmon River, which is a mostly class II
run. The area directly surrounding the falls is maintained by the U.S. Forest Service. The
remainder of the land surrounding the river is private. Two of the eight companies that run the
White Salmon River officially take out at this location on private land. It is possible for boaters
to portage, or walk around Husum Falls (class V) and continue down the Lower White Salmon
River by lining boats down the waterfall or carrying boats around it on the roadway.
The final exit location is the Buck Creek exit point and park, owned by Pacific Power and
Light Company. There is a dam one mile downstream of the Buck Creek take-out that creates a
small lake where the water slows and rafters and kayakers can make an easy and safe exit from
the river. This location is also used for picnicking, small motor boats, and various other
recreation activities. Several commercial companies use this park as their meeting place and
lunch spot for rafting trips. Figure 1 shows a map of the White Salmon River with appropriate
launch and exit points.
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Figure 1
Map of the White Salmon River

A comparison of two separate studies shows a dramatic increase in use levels on the
White Salmon River (Allen & Ratcliffe, 1988; Burns Graefe & Wade, 2008). Both studies found
that crowding increased slightly but was not significantly affecting satisfaction levels for river
users. The pilot study was fairly short and only touched on surface issues. A full-scale study
was needed in order to properly and efficiently analyze crowding and other social impacts on the
White Salmon River.
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Currently there are nine commercial permits available to outfitters, one of which has been
suspended. One of the permits is also allotted to a fishing outfitter. For years the commercial
outfitters have self-regulated launch times with very little conflict. Companies work together in
relative harmony at river entry and exit locations. This is generally not the case with other rivers
where it is common for management to step in and control outfitters with regulation. Every ten
years at the White Salmon River, the US Forest Service, who controls the permits for Wild and
Scenic Rivers and National Scenic Areas, must reassess the permitting process to decide if
capacity has been exceeded, and if the river users are experiencing social impacts related to overuse. The state of Washington has also implemented a special use permitting system that requires
an analysis of use to decide how to handle special permits for river use. In order to properly
decide on a permit system and regulations for whitewater boating on the White Salmon River,
research was needed to understand the social impacts on the river.
Statement of the Research Problem
The primary purpose of this study is to investigate social carrying capacity on the White
Salmon River in Washington. It will test the relationship of quality indicators such as crowding,
encounters, wait time, group size, and conflict on the overall visitor trip experience.
Understanding the social impacts associated with whitewater boating is important for managers
to consider when creating policies or use limitations. Like many other rivers, the White Salmon
River has seen a significant increase in use since the 1990s, making it important that use level
regulation be re-evaluated. A pilot study done on the White Salmon River in 2008 found use has
dramatically increased and that crowding increased slightly. While users were found to be
highly satisfied, researchers suggest that the findings should be evaluated against standards
(Burns et al., 2008).
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This study is part of a larger scale effort that will be used to aid U.S. Forest Service
management decisions regarding outfitter guide permits and river capacities. The U.S. Forest
Service will be the sole decision maker for management applications. This study is the social
carrying capacity portion of the larger research effort that will also include research on physical
carrying capacity and environmental carrying capacity.

Research Questions
R1: What does the sample of recreationists look like?
R2: What is the crowding level on the White Salmon River?
R2A: There is no significant difference based on gender.
R2B: There is no significant difference based on age.
R2C: There is no significant difference based on whether the visitor was a first
time visitor or a returning visitor.
R2d : There is no significant difference based on group type (commercial or
private).
R3: Are the crowding indicator variables (wait time, group size, and number of others
seen) effective predictors of crowding levels?
R4: Are crowding and crowding indicators effective predictors of overall trip satisfaction.
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CHAPTER 2
LITERATURE REVIEW

The purpose of this section is to review relevant literature related to social carrying
capacity, quality indicators, crowding, conflict and carrying capacity frameworks, followed by
its application to whitewater boating.
Introduction
Whitewater boating, in all forms, has become one of the fastest growing human-powered
outdoor activities in the United States (Presidents‟ Commission on the Outdoors, 1987; Bowers
& Hoffman, 1999). Several researchers have found that there has been a slight increase in the
popularity of kayaking and canoeing since the 1960s (Buckley, 2007; Cordell, 2008; Cordell et
al., 1999; Ewert 2000). In recent years both kayaking and canoeing have seen a large increase in
the number of users, and are considered to be one of the fastest growing nature-based activities
in the United States (Cordell, 2008). On the other hand, whitewater rafting has seen steady to
moderate decreases in the amount of people participating (Cordell, 2008). It is more common
for first time boaters to be commercial users (Rae & Eagles, 2007) who do not know what to
expect from the river trip (Manning, 2007). Lastly, whitewater boating is attractive to all ages
and sexes because it is based on skills and technique rather than on strength (Bowers &
Hoffman, 1999).
Though kayaking and rafting are enjoyed by people of all ages (Cordell, 2008), the most
popular age for these whitewater activities are those between the ages 25-49. This group
encompassed 71% of the kayaking population, 55.5% of the rafting population and 49.4% of the
canoeing populations. The second age group was those aged 16-24 with 22.5% of kayakers and
37.1% of rafters falling into this category (Cordell et al., 1999).
11

As the popularity of kayaking and canoeing grows, and whitewater rafting participation
continues, the possible impacts associated with this increase in use are becoming a great concern
(Hsu et al., 2007; Manning, 2007; Manning et al., 1996; Manning et al., 2000; Rae & Eagles,
2007; & Heberlein, 1986; Stroler, 1996; Tseng et al., 2009). Often overcrowding can lead to
use-regulations and quotas in order to maintain a standard of quality (Bowers & Hoffman, 1999;
Manning, 2000). Managers and officials are faced with decisions regarding the limiting of use
and other restrictions in order to control impacts to both the environment and to the visitor
experience. In order to make knowledgeable and fair decisions, social carrying capacity studies
are being done in order to understand the use levels and thresholds for river usage. The overall
goal is to balance the demand for river access and use while protecting the resource and the
satisfaction of river users.
Social Carrying Capacity
The idea of carrying capacity first gained popularity within the wildlife management field, where
it dealt with the amount of animals that could be sustained in a given habit before negative
impacts were noted (Manning, 2001; 2007; Manning & Lime; 1996; Shelby & Heberlein, 1986;
Strother & Vogelsong, 2003; Wager, 1964). The researchers who originally recognized the
relationship between nature impacts and the visitor, defined social carrying capacity as the level
of recreational use an area can withstand while providing a quality of recreation, a quality
environment and a quality recreational experience (Sterl, Wagner & Arnberger, 2004; Wager,
1964). Below are descriptions of each of the four types of capacities as described by Shelby &
Heberlein. (1986, p, 19-21):
Ecological: impacts on the ecosystem
Social: social impacts, such as impacts that hinder or alter human experiences
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Physical: the actual amount of space for accommodating recreation
Facility: improvements for handling visitor needs (i.e parking lots, boat ramps and
restrooms)
As interest in outdoor recreation increased, the need to apply carrying capacity as a
means of understanding and limiting use in recreation areas and parks became apparent. The
concept of carrying capacity was first utilized in recreation in the 1960s (Manning, et al., 2002).
In terms of recreation, Shelby and Heberlein (1986) explained that carrying capacity “is
concerned with determining the number of users that can be accommodated by a given area
without loss in the quality of the natural environment (biological carrying capacity) and/or the
visitor experience (social carrying capacity)” (p. 19).
Social carrying capacity is the subject of intense research in the recreation field. Despite
having impressive amounts of research dedicated to the subject, it is still seen as fairly
undefinable, and efforts to determine and apply the concept have been met with frustration
(Graefe & Vaske, 1990; Manning, 2001, 2007 ;Manning & Lime, 1996). Social carrying
capacity is linked to the effects of over use of an area on the quality of the visitor experience
(Manning, 1996; Manning & Lime, 1996; Shelby & Heberlein, 1986; Sterl et al., 2004). Shelby
et al. (1986) explained that social carrying capacity refers to (social) impacts which impair or
alter human experiences (visitor experience). According to Manning & O‟Dell (1997), the
quality of the visitor experience degrades as the park resources degrade , and as crowding,
conflict and other social impacts occur (Manning, 2007; Strother & Vogelsong, 2003). Social
carrying capacity is often difficult to determine because the basis for understanding the effects of
social impacts on the visitor are based on evaluative standards (McCool, 1996; Manning, 2000;
2007; Manning & Lime, 1996; Shelby & Heberlein, 1986).
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Manning and Lime (1996) suggested that crowding is seen as the “most direct physical
and psychological manifestation of the increasing trend in visitor use” (p. 29) and is generally
considered by researchers to be one of the more prevailing social impacts related to rising
visitation. Crowding is a more complex concept then most would imagine because it not only
refers to numbers of people, but it also deals with the visitor‟s evaluation of that number.
Crowding involves a value judgment and is a psychological perception with in the minds of
individuals (Shelby & Heberlein 1986). Several researchers suggest that crowding is closely
linked and easily understood as a normative theory concept (Manning, 2000; Manning &
Lawson, 2002; Manning & Lime 1996; Shelby & Heberlein 1986; Tarrant & English, 1996).
Vigorous research has been conducted in order to combat the issues of increasing visitor
use and crowding. Understanding the variables affecting visitor‟s perceptions of crowding is
important when dealing with over use (Hsu et al. 2007; Tseng et al., 2009). Several variables are
said to affect the relationship between visitor use and perceived crowding. These are often called
evaluative indicators (Hsu et al., 2007; Manning, 2000; 2007; Shelby & Heberlein, 1986).
The number of encounters users experience is closely linked to crowding and over use.
The higher the number of human encounters a person has while recreating, the more likely they
will feel crowded (Hsu et al., 2007; Manning, 2007; Manning et al., 2000; 2004; Manning &
Lime, 1996; Shelby & Heberlein, 1986; Stankey et al., 1984; Tseng et al., 2009). The higher the
use levels of an area, the higher the chance that more encounters will occur. Party or group size
has also been suggested as a factor affecting crowding norms (Manning & Lime, 1996). Stankey
(1973) reported that visitors to a wilderness area indicated that they would prefer to encounter
parties of five or smaller. Another experience that is thought to affect crowding and satisfaction
is conflict (Hsu et al., 2007; Tseng et al., 2009). Conflict is related to an interference in
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satisfying a visitors goals within a recreation area, or “goal blocking” (Shelby & Heberlein,
1986). Often when a person visits a wildland setting they have an idea of what to expect of their
experience. However, when others interfere with this expectation or goal; it causes conflict (Hsu
et al., 2007; Manning & Lime, 1996; Manning, 2007; Shelby & Heberlein, 1986). In summary,
there can be a difference in what a visitor expects from their recreation experience and what they
actually receive. This concept relates to satisfaction and the visitor experience. For example,
Shelby and Heberlein (1986) found that those who entered an area expecting a wilderness setting
felt more crowded by the same number of encounters then by someone who was expecting a
semi-wilderness setting. This concept further explains how feelings of crowding are related to
personal evaluative standards.
Satisfaction and use levels are another interesting topic studied within the carrying
capacity. Research has found that as an evaluative standard, there is little relationship between
contacts and satisfaction (Shelby & Heberlein, 1996; Tseng et al., 2009). Researchers have
offered explanations for this disconnect between satisfaction and encounters (Shelby &
Heberlein, 1996). The first is that recreation involves freedom of choice, so people have already
chosen something they enjoy. It might be harder to affect their level of satisfaction because they
are happy and have made the decision to engage in that activity; possibly already having an idea
about what to expect. The second explanation has to do with product shift. Product shift has to
do with expectation and coping behaviors. It has to do with the re-evaluation of the recreation
activity. Shelby & Heberlein (1986) supplied an example using the Grand Canyon. If a person
begins a trail expecting wilderness and is met on the trail by several groups of people, the visitors
has two choices; they can either be dissatisfied, or change their view of the resource to
encompass these encounters. An example of this would be deciding that the area is not a
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wilderness trail but a semi-wilderness trail (Shelby & Heberlein, 1986, p. 55). The final
explanation is displacement, which involves the unsatisfied visitor searching for a lower-density
recreation experience somewhere else (Manning & Lime, 1996).
Manning and Lime (1986) used normative theory to explain these phenomena in a similar
way. The three cognitive coping mechanisms used in this theory are site succession, product
shift and rationalization. Site succession refers to the processing of a visitor‟s norms in reaction
to the change in use levels at a site or area. In other words, as use increases the visitor just
accepts the high use levels because they feel the rise was inevitable. Product shift is defined in
the same manner as Shelby & Heberlein (1986). The third coping mechanism is the process of
rationalization (Manning & Lime, 1996). This involves a similar framework to that of Shelby &
Heberlein‟s idea of free-choice. The user chose to be there so they will naturally want to be
satisfied. This can cause the visitor to report higher satisfaction because they chose that activity.
Carrying Capacity Frameworks
Over the years, research has produced several frameworks for measuring and assessing
carrying capacity in wilderness settings. One of the most popular and widely used frameworks is
Limits of Acceptable Change (LAC). The LAC framework was created in response to increasing
demands on recreational areas to assist managers in addressing the issue in a logical and visible
fashion (Stankey et al., 1985). Unlike other capacity management strategies that focused on
“how much is too much”, the LAC framework attempts to answer “what resources and social
conditions are appropriate (or acceptable), and how do we attain those conditions?” (Manning
& Lime, 1996). According to Manning (2000), this method seeks to discover how much
crowding should be allowed, not alleviate crowding all together. Limits of acceptable changes is
based upon eleven principles that stemmed from research into visitor impacts as well as growing
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demand from the public to be included in decision making for protected areas (McCool, 1996;
Manning, 2007; Stankey et al., 1985). Those eleven principles include elements that require
managers to create objectives, understand what and how visitors impact and expectations of an
area as well as encourage input from many different user groups and stakeholders (McCool,
1996; Stankey et al., 1985).
Using these eleven principles, a systematic approach was created for assessing an area for
its limit of acceptable change. The planning system used to implement the LAC process was
originally composed of four components, but eventually grew to nine steps to ensure effective
use of the framework (see figure 2). The goal is to form objectives, consider what you have and
what is available, and then actively monitor any decisions that have been made.
Figure 2
Limits of Acceptable Change Framework

Visitor Experience and Resource Protection (VERP) is another framework used within
the recreation field to help better manage visitors and use. This system is commonly used by the
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National Parks Service. VERP seeks to both protect the natural resource as well as the quality of
the visitor experience. This model attributes possible threats to the quality of the visitor
experience to visitor use levels, types of use, visitor behavior, timing of use, and location of use
(Manning & Lime, 1996). VERP is similar to LAC in that it is composed of nine elements that
systematically organize management for both natural resource integrity and visitor experience
(see figure 3). It involves selecting potential indicators of quality and then surveying visitors
based on those indicators chosen (Manning, 1997). The VERP strategy, unlike the LAC, has a
required public involvement step built in as its second element. It makes decisions based on
what visitors find to be acceptable for their experience.
Figure 3
Visitor Experience and Resource Protection Framework

Another commonly used framework within the carrying capacity field is the Visitor
Impact Management (VIM) model. This model follows a very similar setup and chronology to
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that of the LAC and VERP model but also has a specific step just to address precise issues and
seeks to identify the causes for specific impacts (Graefe et al., 1990). The steps of the VIM
framework can be seen in a figure created by Burns et al. (2008) to simplify the description of
the process (Figure 4).

One of the important factors that can be found in each of these carrying capacity
frameworks is the formulation of indicators and standards that can be used to assess crowding
and use levels systematically. Manning (2000) describes indicators of quality as “specific
measurable variables that reflect the essence of meaning of management objectives” (p. 31).

19

These variables are quantifiable and can measure management objectives. Indicators can be
related to both physical and social characteristics that are vital in defining the quality of the
visitor experience (Manning, 2007). Indicators are chosen to reflect what conditions are believed
to affect the visitor experience (Manning, 2000, 2007). It is also important that managers closely
monitor the chosen standards of quality to be sure the quality is maintained. Researchers and
managers can use indicators to find out whether or not standards of quality are being met. If
managers seek to keep crowding under a three on a nine point scale, three would be considered
the standard of quality. Once these standards have been met, capacity has been exceeded
(Manning, 2000, 2007; Shelby & Heberlein, 1986). Indicators can be different based on
management objectives and specific sites.
Social Carrying Capacity and Crowding: Applications in Whitewater Boating
Social carrying capacity has been used to evaluate use levels on whitewater rivers since
the 1970s (Boteler, 1984; Shelby & Nielson, 1976; Shelby & Heberlein, 1986). An important
point to note about whitewater social carrying capacity is that often the visitors have not
experienced the activity before, therefore they do not have any preconceived norms regarding the
recreation setting or crowding. This can sometimes lead to higher satisfaction levels (Shelby &
Heberlein, 1986). Tarrant & English (1996) pointed out that even in wilderness whitewater
areas; fewer than 67% of participants have pre-conceived norms about encounters. River use
management objectives often define the desired recreation opportunity to be provided and
evaluative standards refer to acceptable levels of impact (Rae & Eagles, 2007; Tarrant &
English, 1996, p. 2). The evaluative approach is often used in whitewater when measuring
crowding. This idea uses a 9-point scale; where 1 is “not at all crowded” and 9 is “extremely
crowded.” The visitor chooses which number represents their feeling toward how crowded they

20

were, using the 9-point Likert Scale (Shelby & Heberlein, 1986). Another important note about
social carrying capacities‟ application for river use is that agencies that manage rivers are able to
visually see how recreation opportunity is connected to a range of acceptable use conditions
(Tarrant & English, 1996). River social carrying is often addressed in the form of regulations
and use restrictions on use times and group size (Brunson et al., 1992).
One of the first studies conducted to establish river capacities for boaters was in 1975 on
the Grand Canyon. Shelby & Heberlein (1986) conducted a study in order to understand the
impacts from the rising use levels. Over 1,000 river participants were surveyed over the summer
of 1975. The study looked at evaluative standards to determine if boaters were being negatively
affected by social impacts, and if carrying capacity had been exceeded. Indicators used were
encounters, party size, satisfaction, crowding (9-point scale), hours in sight of others, and
number of stops with encounters (wait time). The study also asked participants what type of
setting they perceived the river to be wilderness, semi-wilderness, or undeveloped recreation.
It was found that as use levels increased on the Colorado River, perceived crowding among
visitors did not. There was also no significant difference between use levels and satisfaction.
In a similar study done by Shelby and Nielson (1979) on the Rogue River in Oregon, the
results turned out very different. The study found that users were experiencing up to 85
encounters a day. Social carrying capacity on the Rogue River had been exceeded. The
researchers suggested that the 120 per day use limit on the Rogue River be lowered. Researchers
also found that as use levels increased so did perceived crowding. Encounter norms were found
to have exceeded every level of the setting descriptions (ie. Wilderness, semi-wilderness, and
undeveloped). If current restrictions were kept the same, a change would have to occur in the
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type of experience the Rogue River provided. Spreading out the launch times and access points
was also given as an alternative to lowering use numbers.
As the Rogue River example illustrates, social carrying capacity on rivers has become
hard to define and even harder to apply, because it may be difficult to balance the demand for
use and the acceptability of that use (Shelby & Heberlein, 1986). Tarrant & English (1996)
conducted a study of boaters on the Nantahala River in North Carolina to develop a crowdingbased model that managers could use to help determine an acceptable range of carrying
capacities for whitewater boating. On-site surveys were administered using a 9-point crowding
scale (1-“not at all crowded, 9-“extremely crowded” with medium crowding in between). It
assessed crowding levels against use levels and also crowding levels against CFS (amount of
water flow in Cubic Feet per Second). The study found a range of available use limits. The first
standard is the most restrictive. It allows for the amount of users scoring crowding below 3 on
the 9-point scale to be no less than 35% of total river users. If the percentage of river users‟
ranking crowdedness above a 3 drops below 35%, it would be unacceptable under this
restriction. This would limit the amount of commercial use per day. The least restrictive ensures
that no less than 20% of river users will choose a rating less than 3, meaning that the percentage
of visitors that rank crowding at a rating less than 3 can be no less than 20% of the total
surveyed. This allows more use but may cause more people to feel crowded. The study did find
a correlation between CFS and crowding. Higher water levels and faster flow allowed for higher
use levels and less perceived crowding. Important notes about this model are that there is
agreement between managers and visitors about the type of recreation opportunity to be provided
and that the evaluative standards are valid indicators of crowding. This builds on the previous
research by Shelby & Colvin (1979), on the Rogue River and Colorado River in that it omits the
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need for the 2 point crowding threshold (on the 9 point scale) allowing for more variation in the
nature of the resource (Tarrant & English, 1996).
In 1988, Allen and Ratcliffe conducted a use study on the White Salmon River. Their
objectives were to determine the amount and type of use in the scenic area, develop a list of
issues and concerns from both commercial and non-commercial boaters, and to create an
inventory of the river‟s existing and potential access and public use areas. Researchers found
that river use had significantly increased over the course of the 1980s, having the most use
between June and August. It was also found that around 70% of boaters were commercial users
and only 30% were non-commercial (private) users. Those who were surveyed were encouraged
to comment. The largest concerns were that the river would be over permitted or access would
be taken away. Allen and Ratcliffe (1988) also found only minor conflicts between private and
commercial rivers users. Private rafters suggested more restrictions and use limits on
commercial trips and group sizes. Overall the study found that river use was increasing over the
years.
As the river use on the White Salmon River increases, it will be important for managers
and outfitters to understand their users as well as the social impacts that are being created by
current use levels. By implementing social carrying capacity frameworks and using evaluative
standards, this study assessed the White Salmon River use and its associated impacts. Having a
clear understanding of possible evaluative indicators such as crowding levels, encounters, trip
characteristics, expectations and visitor satisfaction will enable the Forest Service to make
informed decisions about the future of whitewater recreation on the White Salmon River.
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CHAPTER 3
METHODOLOGY
Study Area

Research for this study was conducted in and around the White Salmon River in
Washington. The White Salmon River is a tributary to the Columbia River which meanders
between the states of Oregon and Washington. The eight mile section of whitewater used in this
study, which runs from above BZ Corner to Buck Creek, is currently considered to be part of the
Columbia River Gorge National Scenic Area and is part of the Wild and Scenic Rivers system.
The river enters the Columbia River just west of White Salmon, Washington and across the
gorge from Hood River, Oregon. The river is fed mostly by underground springs breaking to the
surface as well as glacier run off from Mount Adams. It is one of the only commercially boated
Whitewater Rivers that has consistent water flow all summer long.
The area included in this study was the White Salmon River, which has three exit or takeout points along its shores; Above BZ corners down to BZ corner, BZ corner to Husum, or to a
community park outside Buck Creek. Both BZ corner and Husum Falls are used as both a river
exit point and launch points for the White Salmon River. The launch area in BZ corner is
monitored and maintained by the U.S. Forest Service and a camp host is onsite to supervise the
self-permitting system. Husum falls is a private take-out and exit point. There are typically only
two commercial outfitters who use this take out area as well as many private boaters. The river
exit point at Buck Creek is maintained by the Pacific Power and Light Company and is open to
the public for use.
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The section located between BZ Corner and Husum is considered to be a solid class III
whitewater run with a ten foot waterfall drop called Husum Falls. The waterfall drop is only
recommended for experienced boaters and guided customers. The section below the Husum
waterfall to the Buck Creek exit point is a class II-III run that becomes easier as you continue
down river. In the early part of the season, water levels become too high to run Husum Falls.
Many boaters choose to portage the falls and continue to Buck Creek or exit the river in Husum
without going over the waterfall.
While several outfitters posts are located between BZ Corner and Buck Creek, many are
from other areas, such as Hood River and Maupin, Oregon as well as several towns outside
Seattle, Washington. Participants are representative of a variety of local outfitters‟ customers
and private boaters who run the White Salmon River. Currently outfitters self-regulate in an
organized and harmonious fashion. The nine outfitters have created a system that functions well
on its own, but the Forest Service needs to be sure that river capacities are not being exceeded.
Sampling Procedures
This is a quantitative study. Interviews were conducted from June 6, 2009 to September
13, 2009 on the White Salmon River in Washington. Participants were asked to complete
surveys at the conclusion of the whitewater trip. Interviews were completed on the shuttle bus
ride from the take-out in Husum to the put-in at BZ Corner. Other interviews were completed at
one of three locations: BZ corner, Husum Falls area, or Buck Creek. Some survey participants
were boating on the Green Truss section which uses BZ Corner as a river exit point. This section
is for very advanced boaters so there was only a small portion from this user group. Depending
on expected use levels, there were one to two surveyors per day.
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One surveyor was stationed at the Buck Creek Park, where they approached recreationists
on the trips that were exiting the river. Some respondents were given a clipboard and pencil and
asked to fill out their survey on the way to back to the outfitters station on the bus. If there was a
break, or if use levels were low, the interviewer followed the bus back to the outfitter post in
order to be available for questions or issues with the survey. There were also private boaters and
commercial customers who finished their river trip and stayed at the lake. These respondents
were asked to take a few minutes to fill out the survey onsite. In these cases, surveys were
conducted in an interview fashion where the surveyor read each question to the respondent and
recorded the answers onto the survey. If a potential respondent refused the face-to-face
interview they were asked to complete their survey on their own time and return it to the
surveyor when they finished.
The second surveyor was stationed at the Husum Falls launch and river exit area. This
interviewer rotated between outfitter stores and private boaters who were parked in the Husum
parking area or along the roadways. Most surveys completed at this survey site were conducted
as face-to-face interviews where the surveyor asked and recorded answers onto the survey form.
Surveying at Husum required walking up and down the river bank to catch those who exit the
river above Husum Falls and those who exit the river below. This survey point generally
experienced a lower use rate than Buck Creek. This surveyor, on low use days or during later
hours, travelled to the BZ Corner launch and exit point to try to locate boaters who boated the
more difficult section above. This method was not preformed often because of the lower use rate
found on the upper sections of river.
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Survey Instrument
The survey consisted of questions from a variety of areas expected to affect crowding
such as group size, encounters, group type, and trip characteristics (Table 1). The analysis tested
whether crowding indicators were good predictors of overall crowding as well as what the
influence of crowding, conflict and evaluative indicators have on the overall visitor trip
experience. A 9-point crowding scale was used to gather feelings of crowding information
where 1 equaled “not at all crowded” and 9 was “extremely crowded”, middle scores of “slightly
crowded” and “moderately crowded” appeared in the middle section of the scale.

1

2

Not at all Crowded

3

4

Slightly Crowded

5

6

7

Moderately Crowded

8

9

Extremely Crowded

Two of the four questions were based on encounters or how many people were seen while
recreating. These questions involved percentage scales that ranged from 0%-100%, where
customers were asked to pick a percentage pertaining to the amount of encounters they
experienced on the river. The two remaining encounter questions asked participants to fill in
specific numbers: these questions are the primary focus of this study. Overall trip experience
was rated on a 6-point scale ranging from: poor, fair, good, very good, excellent or perfect.
Overall, how would you rate your trip today?
____ Poor
____ Fair, it just didn‟t work out very well
____ Good, but I wish a number of things could have been different
____ Very good, but it could have been better
____ Excellent, only minor problems
____ Perfect
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To determine which group size was preferred, respondents were asked to choose from a bank of
group sizes, and select the option that best describes their preference. The four choices
respondents were given were: small (5 people or less), medium (6-15 people), large (16-25
people) and it doesn‟t matter. All other questions were either open-ended or involved writing in
a specific number or number of minutes.
A similar survey instrument was used in a pilot study on the White Salmon River in
2008. Questions regarding the date and time of the trip and a few socio-demographic questions
were added in order to gather data on visitor demographics. The survey used in this study is
being used in a larger study to assess attributes and issues pertaining to whitewater river social
carrying capacity. A similar survey is being used in several wilderness and recreation areas
throughout the United States in order to create a system for measuring social carrying capacity in
a number of different settings. Due to the length and depth of the survey used, this thesis only
assessed specific questions pertaining to conflict and indicators of crowding that were expected
to be found on the White Salmon River. Questions that were not expected to pertain to the
White Salmon River were omitted. Evaluative standards that were found to be significant in
previous research efforts were used to analyze crowding and its possible predictors on the White
Salmon River (Graefe et al., 1984; Manning, 2000; Manning & Lime, 1996; Stankey et al.,
1973,2004; Shelby & Heberlein 1986; Strober et al., 2004; Wager, 1969).
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Table 1
Battery of crowding indicator variables
Type
Question
Encounters
Percent of time in sight of other boats
How many times saw other boats from other groups
Number of times OK to see others
Percent of time OK to be in sight of others
Conflict
Did you experience a social conflict?
Wait time
Wait time at the start of your trip
Ok amount of time to wait at the start
Expectations
Actual vs. expected encounters (also an encounter question)
Experience that should be provided

Trip
Characteristics
Trip Type (Commercial or Private)
How far in advance trip planned (Year, month, day or hours)
Trip Length (Day or overnight)
Date of trip
Time of trip start
Group Size
Preferred Group Size
First Visit? (Visitor Status)

Data Analysis
This study made use of quantitative analysis because the content analyzed was based on
counting encounters or users, volumes, and associations between entities. In other words, this
study was based on systematic scales and numbers (Gelo, Braakmann, & Benetka, 2008).
According to Gelo et al. (2008), “Quantitative research requires the reduction of phenomena to
numerical values in order to carry out statistical analysis” (p. 268). This study sought to attain a
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general idea of the feelings and experiences based on numerical scales and write in numerical
answers of the users of the eight mile section of the White Salmon River.
The following section discusses the methods used to analyze and examine data for each
research question. All of the research questions were analyzed using the statistical analysis
software SPSS v. 16.
R1 : What does the sample of recreationists look like?
A total of seven socio-demographic and trip characteristic questions were used to create a
profile of White Salmon River respondents. Overall satisfaction is reported here because it is an
integral part of the profile for river users. Frequencies and valid percents were reported in order
to examine the following socio-demographics and trip characteristics: age, gender, trip type,
group size, international visitors, group type, and first time visitor.
R2: What is the crowding level on the White Salmon River?
To find crowding levels for the White Salmon Visitors, both frequencies and valid
percents were analyzed and examined. Crowding levels were reported by visitors using the 9point crowding scale created by Shelby and Heberlein (1986).
R2A : There is no significant difference based on gender.
A test to compare the mean crowding scores for gender was used because gender is a
categorical variable.
R2B : There is no significant difference based on age.
Age is a quantitative variable, so a One-way ANOVA test was performed in order to
analyze age against reported crowding scores.
R2C: There is no significant difference based on whether the visitor was a first time
visitor or a returning visitor.
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Respondents were given a yes or no question pertaining to whether or not this was
their first time at the White Salmon River. A t-test to compare the means of feelings of crowding
between first time visitors and return visitors was used.
R2d: There is no significant difference based on group type (commercial or private).
Again, this questions only gave users two options to describe their group type, thus
means were compared to discover the relationship between the two variables.
R3: Are the crowding indicator variables effective predictors of crowding levels?
Using the evaluative standards, a multiple regression test was preformed to create a
model and discover the relationship between the possible predictors and feelings of crowding.
Beta scores, levels of significance and percent of variance were reported in order to illustrate the
hypothesized relationship, as well as the significance of the relationships. Pearsons R
correlations were preformed to analyze the relationship between each of the evaluative
standards and the others.
R4: Are crowding and crowding indicators effective predictors of overall trip satisfaction?
Crowding indicators and crowding scores were analyzed against overall trip satisfaction
using multiple regression tests. Beta scores and percent of variance were reported and examined,
as well as levels of significance. Pearsons R correlations were also reported. While this question
is similar to the above, it was used to analyze the relationship between both the feelings of
crowding scores and predictors of crowding against overall visitor experience scores.
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CHAPTER 4
RESULTS

The results of the data analysis are addressed in five main sections of this chapter. The
first section presents a description of the recreationist‟s basic demographic profile and
information related to trip characteristics gathered from the White Salmon River surveys.
Section two and three answer the research questions “what is the overall crowding level for the
White Salmon River” and “what is the overall trip satisfaction level for the White Salmon
River?” These sections also compare demographic findings with crowding and satisfaction
levels reported during the survey period. The fourth section discusses which crowding indicator
variables are the most suitable predictors of crowding levels. The final section of this chapter
analyzed crowding levels and crowding indicators as predictors of overall satisfaction levels for
the White Salmon River boaters.
Research Questions
The data collected throughout the summer season provided insight into perceived
crowding levels and overall trip experiences of those who were interviewed on the White Salmon
River in Washington. This section displays socio-demographic analysis of statistical differences
in crowding levels and overall trip experience as well as variables that have been found to
significantly affect those reported levels
R1 : What does the sample of recreationists look like?
The respondents in this survey were asked several socio-demographic and descriptive
questions such as, gender, age, group type, trip type, United States or international visitor,
whether this was their first visit, and group size (table 2 ). Respondents (N=1065) are defined as
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anyone who participated in a whitewater trip or excursion on the surveyed section of the White
Salmon River in Washington between June 6, 2009 to September 13, 2009. Respondents had to
exit the river at one of the three monitored river exiting points; BZ Corner, Husum, or Buck
Creek.
Respondents were asked to rate their overall trip experience on a 1-6 scale where one
equaled poor and six was a perfect trip. There were no respondents who reported overall
satisfaction to be either poor (0%) or fair (0%). About two-thirds of respondents (65.6%)
reported a perfect rating, and 28.3% indicated their trip was excellent. Only 6% of respondents
reported satisfaction levels of 4 (very good) or lower. The mean score for overall satisfaction
was 5.6, meaning that respondents on average considered their trip to be between excellent and
perfect (table 3).
Table 2
Socio-demographics and trip characteristics
Age

Frequency Valid Percent

30 and younger

351

34.8

31-40

271

26.8

41-50

219

21.7

51 and older

169

16.7

30 and younger

351

34.8

Male

553

55.2

Female

448

44.8

Yes

616

59.3

No

422

40.7

Gender

First Visit
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Trip Type
Day

657

65.5

Overnight

346

34.5

Yes

37

3.7

No

969

96.3

Commercial (Outfitter)

746

70.4

Private

314

29.6

1-5 people

135

47.4

6-15 people

108

37.9

16-25 people

23

8.1

26 and higher

19

6.7

International Visitor

Group Type

Group Size

Table 3
Overall trip satisfaction
Frequency
1-Poor
0
2-Fair
0
3-Good
9
4-Very Good
55
5-Excellent
300
6-Perfect
695
Overall Mean

Valid Percent
0
0
.8
5.2
28.3
65.6

5.6

The majority of whitewater respondents were male (55.2%) and less than half were
female (44.8%). Over one-third of the respondents (34.8%) fell into the 30 and younger age
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category, while the age 31-40 accounted for 26.8% of the respondents. Those aged 41-50
accounted for 21.7%. The smallest age category was 51 and older accounting for 16.7% of
respondents.
Respondents were asked if this was their first visit to the White Salmon River. Over half
(59.3%) reported that it was their first visit, while the remainder (40.7%) denoted that it was not.
Respondents were also asked whether they have a U.S. zip code (96.3%) or if they were an
international visitor (3.7%).
The survey also asked the respondents to indicate a few characteristics about their trip on
the White Salmon River. The majority of respondents (70.4%) indicated that they recreated on
the river with a commercial outfitter or group. Just under one-third (29.6%) reported that they
were a private boater. Respondents were asked to specify what size group they were recreating
with on the river. Just under half (47.4%) reported they boated with 1-5 people, 37.9% indicated
that they recreated with 6-15 people, and a small proportion reported recreating with 16-25
people (8.1%) and 26 and higher (6.7%). Finally, respondents were asked whether they were on
an overnight or a day trip. About two-thirds of respondents (65.5%) were on a day trip, while
just over one-third (34.5%) were staying overnight in the area.
R2: What is the crowding level on the White Salmon River?
This research question aims to address several relationships between crowding levels and
demographics. It begins with a frequency analysis, descriptive statistics and reports valid
percents for overall crowding on a 9-point scale. The second part of the analysis seeks to address
three null hypotheses that relate socio-demographic questions to crowding level scores:
R2A: There is no significant difference based on gender.
R2B: There is no significant difference based on age.
35

R2C: There is no significant difference based on whether the visitor was a first time
visitor or a returning visitor.
R2d: There is no significant difference based on group type (Commercial or Private).
Measuring Crowding Levels
Respondents were asked to indicate, on a 9-point scale, to what extent they felt crowded
while on the river. The scale is listed horizontally with descriptive words underlining each
number as follows; 0-2 not at all crowded, 3-4 slightly crowded, 5-7 moderately crowded and 89 being extremely crowded. As indicated, the majority of respondents (58.8%) reported being
„not at all crowded,‟ while 25.2 % reported being „slightly crowded,‟ and only 16.1% reported a
crowding level of 5 (moderately crowded) or higher. The mean crowding level for survey
respondents was 2.64 which is between „not at all crowded‟ and “slightly crowded”.
Part A of research question two analyzed the relationship between crowding scores and gender.
A comparison of means was preformed to analyze the difference between crowding levels of
males and females. Males reported a higher overall mean crowding score (2.75) than females
(2.51) with the mean for both groups combined (2.64).
Part B of question two tested the hypothesis that there is no significant difference in
crowding scores based on age. Respondents were asked to indicate their age range on the survey
Table 4
Feelings of crowding (1-9 scale).
Not at Crowded
Crowding 0
Score
N
Valid
Percent

1
.1

Slightly Crowded

Moderately Crowded

Extremely Crowded

1

2

3

4

5

6

7

8

9

352

272

161

107

66

72

25

4

4

33.1 2 5.6

15.1

10.1

6.2

6.8

2.3

.4

.4
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instrument. The highest crowding mean score (2.71) was reported by respondents who were 30
years and younger, while the lowest mean score (2.35) was reported by those 51 and older.
Respondents in the 31-40 years (2.70) category were next, followed by 41-50 years (2.65). A
One-way Anova test was conducted with results indicating no significant differences based on
age. This finding confirmed the null hypothesis.
Next, it was hypothesized that there was no significant difference based on whether it
was the visitors first time at the White Salmon River or the respondent was a return visitor. The
mean scores were compared, showing that the mean for first time visitors was lower (2.50) than
those who were return visitors (2.84), with the overall mean for both groups being 2.64. This
rejected the hypothesis that there is no significant difference based on first time or return visitor
status.
The final question tested whether there was a difference in crowding scores based on the
type of group a visitor traveled with. There were two groups for users to choose from: 1)
Commercial outfitter, 2) Private (no outfitter). The ratio of commercial to private boaters for
those surveyed was about 70-30. Those who traveled with a commercial group (2.56) reported a
lower overall mean score than those who travel the river privately (2.84). The mean for both
groups was 2.64. There is a difference based on group type when it comes to overall feelings of
crowding on the White Salmon.
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Table 5.
Feelings of crowding for independent variables
N

Mean

553
448
1001

2.75
2.51
2.64

30 and younger

351

2.71

31-40

271

2.70

41-50

219

2.65

51 and older

169

2.38

Total

1010

2.64

Yes

616

2.50

No

422

2.84

Total

1038

2.64

746
314
1060

2.56
2.84
2.64

Independent Variables

Gender
Male
Female
Total
Age Range

First Visit?

Visitor Type
Commercial
Private
Total

Table 6.
Results of the Anova Table for feelings of crowding
Independent
Variable
Feelings of Crowding
F

Age

Dependent Variable

Significance

1.577

.193
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R3: Are the crowding indicator variables effective predictors of crowding levels?
A multiple regression test was used to assess the strength of the relationship between
crowding indicator variables with the overall feelings of crowding. During the interview and
survey process, respondents were asked to answer several questions pertaining to crowding and
possible indicators of crowding. These attributes included trip characteristics, expectations, wait
time conflict and encounters. A total of 17 possible crowding indicators were identified and
tested within a regression model. These crowding indicators were analyzed as independent
variables which were regressed against feelings of crowding, the dependent variable. The
analysis displayed that only six of the original 17 crowding variables were significant predictors
of feelings of crowding.
Crowding indicator variables were arranged and tested in order to develop the best
possible model for predictors of feelings of crowding. The most significant predictor of
crowding was number of others seen (Beta .375). The second strongest predictor was percent of
time in sight of others (Beta .297). These variables were followed by actual vs. expected
crowding (Beta .220), group type (Beta .188), number of times ok to see others (Beta -.179) and
wait time at the start in minutes (Beta .094). All other hypothesized variable did not prove to be
effective predictors of feelings of crowding. The final model, which includes the six significant
crowding variables, accounted for 45.7% of the variance.
A Pearsons R Correlation analysis was performed during the regression analysis in order
to measure the strength of the linear relationships between the crowding indicator variables.
The strongest linear relationship reported was between the number of times it is ok to see others
were seen and number of others seen (.575) followed by number of others seen and percent of
time others seen (.436). The strongest negative relationship was found to be between group
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type and wait time at the start (-.164). There was little correlation between wait time at the start
and number of times ok to see others (-.002) and between group type and percent of time in
sight of others (-.016).

Table 7
Results of multiple regression analysis of crowding variables with feelings of
crowding
Indicator Variables
R
Beta
Number of others seen
.114
.375***
Percent of time in sight of others
.018
.297***
Actual Vs. Expected Crowding
.298
.220***
Group Type
.757
.188***
Number of times ok to see others
-.062
-.179**
Wait time at start (Minutes)
.024
.094*
2
R =.457
F=40.477
*Significant at .05 level, **Significant at .01 level, ***Significant at .001
level

Figure 4
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Table 8
Pearson R Correlations for crowding indicator variables
Percent of
time in sight
of others

Actual Vs. Expected

Actual
Vs.
Expected
1.00

Number of
others Seen

Ok to see
others

Group
Type

Percent of time in sight

.380

1.00

Number of others seen

.258

.436

1.00

Ok to see others

.104

.164

.575

1.00

Group type

.025

-.016

.122

.120

1.00

Wait time

.125

.237

.077

-.002

-.164

Wait
time

of others

1.00

R4: Are crowding and crowding indicators effective predictors of overall trip satisfaction?
The final research question tested the strength of the relationship between feelings of
crowding and the 17 indicator variables against overall trip satisfaction. Respondents indicated
during the interview period a trip satisfaction score ranging from poor through perfect (1-6). A
multiple regression analysis was used to test crowding and the indicator variables as well as
attempt to create a significant model for the proposed relationship.
The regression analysis found that four of the original 17 crowding indicators as well as
feelings of crowding scores were significant predictors of overall trip satisfaction (table 8).
Feelings of crowding (Beta -.205) proved to be the strongest predictor of overall trip satisfaction,
followed by Group Type (Beta -.141) and social conflicts (.071). The weakest predictors of
overall satisfaction were „wait time at the start‟ (Beta -.064), and percent of time in sight of
others (Beta .070). The model accounted for only 7.3% of the variance.
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The regression analysis also produced a Pearsons R Correlation to assess the relationship
between feelings of crowding and the indicator variables against overall trip satisfaction (Table
9). There were no correlations that proved to be overwhelming. The strongest positive
correlation occurs between feelings of crowding and percent of time in sight of others (.382)
followed by wait time at start and percent of time in sight of others (.195), wait time at the start
and feelings of crowding (.167). The majority of the relationships between indicator variables
were negative; though none of them were extremely significant. The strongest negative
correlation was between feelings of crowding and overall trip satisfaction (-.210) followed by
group type and overall trip satisfaction (-.162). These were also the strongest correlations
between a possible predictors and overall trip satisfaction

Table 9
Results of multiple regression analysis of feelings of crowding and indicator
variables with overall trip satisfaction.
Indicator Variables
Feelings of crowding
Group type
Social conflicts?
Percent of time in sight of others
Wait time at start

R
-.074
-.193
.336
.001
-.005

Beta
-.205***
-.141***
.071*
.070*
-.064*

*Significant at .05 level, **Significant at .01 level, ***Significant at .001
level
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Table 10
Pearson Correlations for crowding indicator variables
Overall
Feelings of
Group
Rating
Crowding
Type

Percent
of time
in sight
of others

Wait time
at start
(minutes)

Overall Rating

1.00

Feelings of

-.210

1.00

Group type

-.162

.082

1.00

Percent of time in

-.004

.382

-.154

1.00

-.068

.167

-.143

.195

1.00

.102

-.127

-.043

-.055

-.044

Social
Conflicts

crowding

sight of others
Wait time at start
(minutes)
Social conflicts
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1.00

CHAPTER 5
DISSCUSION

The purpose of this study was to investigate social carrying capacity by assessing
crowding indicators as predictors of crowding, as well as the effect of the visitors‟ feelings of
crowding and its indicators as predictors of overall trip satisfaction for White Salmon River
users. Understanding river users and their experiences can help agencies and managers balance
the need for recreational use, conservation and protection (Tarrant & English, 1996.). Many
studies have been conducted around the United States to help understand user levels and the
possible impacts these rising use levels have on the user experience (Manning, 2007; Shelby &
Colvin, 1979; Shelby & Heberlein 1986; Tarrant & English, 1996). The results of these studies
often help managers and agencies create systems or regulations to help protect visitors from
social impacts such as crowding, conflicts and negative overall experiences. This study expands
upon current social carrying capacity models and expands on the current research related to
crowding and the river experience. This chapter reviews and discuses the five research questions
addressed in this study. At the conclusions of this chapter, recommendations for future research
in this area are considered.
Summary of Procedures
This study is a primary analysis of a larger study in which data were collected for a social
carrying capacity assessment. The interviews and surveys for the social carrying capacity study
were conducted between June 6, 2009 and September 13, 2009. During this time, a total of 1065
completed surveys were collected from users at one of the three river exit locations. This thesis
examined five research questions, with the ultimate goal of discovering what factors lead to
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feelings of crowding on the White Salmon River and the overall effect of those predictors on
overall trip experience for river users. The data was analyzed using SPSS v. 16 in order to
determine the results of the proposed research questions.
Discussion of Research Questions
R1 : What does the sample of recreationists look like?
The possible sample population for this study was anyone who recreated on the White
Salmon River and exited the river at one of the three specific river exit points. The actual sample
of those river users are those who answered “yes” when asked to take a survey about their
experience on the White Salmon River.
Over half of the surveyed river users were male (55.2%), while 44.8% were females.
Many sources have suggested that women often choose rivers with ratings of class II or lower,
while men often choose rivers that are more challenging and risky (Morais, Zillifro, &
Dubrouillet, 2001). This could be why there were less females on the White Salmon River since
it is considered an intermediate-advanced class III -V river. Women might be interested in a
lower class of river found in another area, while men might more often come to the White
Salmon River because it is considered more risky and dangerous than other rivers available
during the summer months. Though the current trend is for males to participate more in
adventurous kayaking and rafting, some researchers expect the number of females to increase in
the coming years (Outdoor Industry Foundation, 2005; Weaver, 2001). This element of danger
and risk can also be contributed to other socio-demographics such as age.
The greatest proportion of respondents (34.8%) were 30 or younger, while the remaining
age groups ranged from 16.7% for 51 and older to 31-40 with 26.8%. Those who were 41-50
years old accounted for 21.7% of the respondents. In other words, well over half (61.6%) of
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respondents were 40 years old or younger and only 38.4% were older than 41 years. This
coincides with other research that reports the most common age for whitewater enthusiasts is 1649 years old, with the younger and middle twenties comprising of a large percentage (Cordell et
al., 1999). According to Weaver (2001), those under the age of 24 are more likely to participate
in whitewater boating activities then those in older generations. The class of the river may also
have an effect on the age of users. Whitewater, especially higher classed whitewater, can be
difficult and require a lot of physical and mental ability that younger generations seek (AWA,
2010). It could be possible that older generations perceive a higher risk in these activities or the
activities require too much physical exertion. A river of a lower class rating could potentially
have more kayakers of an older age than a river with a higher class rating. Research suggests
that kayaking is very spread out among all age groups for flat water and class I kayaking, but
narrows for whitewater boating (OIF, 2005).
Most river user respondents were recreating on the river with a commercial outfitter
(70.4%), while only 29.6% were with a private group. Almost three-quarters of respondents
were on a day trip (65.5%), leaving slightly over one-third as overnight users (34.5%). The
majority of respondents paddled the river with a group of 1-5 people (47.4%), followed by 6-15
people (37.9%), 16-25 people (8.1%) and 26 or more (6.7%) Most users traveled in smaller to
medium size groups and were from the United States (96.3%) as opposed to an international
location (3.7%).
Similar to previous whitewater river research, the majority of White Salmon River users
were first time river users (59.3%). This could have an overall affect on encounters, crowding,
and satisfaction, because commonly those who have not experienced the river before have no
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preconceived ideas about encounters or what to expect on their river trip (Hsu et al, 2007;
Manning, 2000; 2007; Shelby & Heberlein, 1986; Tseng et al., 2009).
For several of the socio-demographic questions the results were similar to the findings
within the literature. Many studies have found that there are more commercial boaters than
private boaters (Boteler 1984; Graefe et al., 1996; Shelby & Heberlein, 1986). It is also common
for users to enjoy boating in smaller groups and it is common for there to be slightly more men
than women (Morais, et al., 2001; OIF, 2005; Weaver, 2001). Again, men tend to seek more
challenge on whitewater whereas women pursue more moderate rivers. The White Salmon River
is considered to be an intermediate to advanced river, which could possibly be too high of a
rating for many women and their families (Cordell, 2008; Cordell et al., 1999). White Salmon
River users could prefer small groups because it is a fairly narrow river. If users boat with larger
groups and then meet up with another large group it could potentially lead to higher perceived
crowding levels. Smaller groups can potentially lead to less river congestion, which in turn
could allow users to feel less crowded (Manning & Lime, 1996; Rae & Eagle, 2007).
In summary for question 1, the majority of respondents were male (55.2%) and fell into
the category of 30 and younger (34.8%). Most river users were with a commercial trip (70.4%),
were experiencing the White Salmon for the first time (59.3%) and traveled with a group
between 1-5 people in size (47.4%). Most visitors were from the United States (96.3%) and the
majority of users were on a day trip (65.5%).
R2: What is the crowding level on the White Salmon River?
Frequency statistics and valid percents were used to create an understanding of
perceptions of feelings of crowding for White Salmon River users. Respondents were asked to
rate their feelings of crowding on a 1-9 scale, where 1 indicates no feelings of crowding and 9 is
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the most crowded. Overall respondents did not experience high or significant levels of
crowding. Almost two-thirds of respondents reported being “not at all crowded” (58.8%) having
crowding scores between 0-2 on the 1-9 scale. A score of 0 was left in, even though it was not
an option on the survey, to illustrate the low crowding levels found on the river. The second
highest crowding score was reported as “slightly crowded” (25.2%), scoring between 3-4, and
the remainder of respondents (16.1%) scored higher than a five. The overall mean score for
users is 2.64. This indicates that respondents generally do not feel crowded while boating on the
White Salmon River. The vast majority (84%) of those surveyed indicated that they never felt
more than “slightly” crowded while on the river. Feelings of crowding on one river can be
different than crowding on a different river due to the uniqueness of each place and can be
attributed to other indicators and predictors. Past research on the White Salmon River suggests
that its distance from populated areas, short length, and the inability for more than one party to
launch at a time from BZ corner, evenly distributes users resulting in a lower reported crowding
rate (Brunson et al., 1992, p. 23).
R2A: There is no significant difference based on gender.
Mean scores were determined in order to examine the relationship between gender and
the feelings of crowding score indicated by the survey participants. The highest overall mean
scores were reported by males (2.75), while the females overall mean was 2.51 on the 9-point
scale. This test shows that there are differences between feelings of crowding between males
and females. In other words, on the White Salmon River males reported that they were
significantly less crowded, on average, than females.
R2B: There is no significant difference based on age.
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A One-way Anova test was administered to find the mean scores for each specified age
group and test the significance of the relationship between age and feelings of crowding. The
highest mean crowding score was reported by those 30 and younger (2.71), followed by 31-40
years (2.70), and those age 41-50 years (2.65). The lowest reported score (2.35) was reported by
those 51 and older. The mean analysis shows that as the categories rise in age range, the mean
crowding score goes down. The results of the one-way ANOVA test indicate there is no
significant difference in feelings of crowding based on age range.
R2C: There is no significant difference based on whether the visitor was a first time
visitor or a returning visitor.
A compare means analysis was used to examine the significance of visitor type on the
overall feelings of crowding. The results show that those who are first time visitors (2.50) have a
lower mean crowding score than those who have boated the White Salmon River at a previous
time (2.84), with the overall mean for both groups being 2.64. The test reported a significant
relationship between visitor type and feelings of crowding. There is a difference between mean
crowding scores for return and first time visitors. In other words, those who have previously
paddled the White Salmon River rated their feelings of crowding higher than those who were
experiencing the river for the first time.
R2d: There is no significant difference based on group type (commercial or private).
A test was performed to compare the mean scores in order to discover the relationship
between group types and reported crowding score. The results of the test showed that those who
experienced the river with a commercial outfitter (2.56) were less crowded than those who
traveled with a private group (2.84). This relationship proved there is a significant difference in
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crowding scores in relation to group type. In sum, boaters who were in private groups had a
higher level of perceived crowding than guests on a commercial river trip.
R4: Are the crowding indicator variables (wait time, group size, and number of others seen)
effective predictors of crowding levels?
A multiple regression test was used to assess the relationship between the 17 crowding
predictors and overall feelings of crowding. A total of six of the 17 indicator items were
significant predictors of feelings of crowding. The statistical software SPSS (version 16) was
used to create a model for feelings of crowding using these six items. These items included
numbers of others seen, percent of time in sight of other boats, actual vs. expected crowding,
group type, number of times ok to see others and wait time at the start. Overall, the regression
model created accounts for 45.7% of the variance associated with feelings of crowding.
R5: Are crowding indicators effective predictors of overall trip satisfaction?
To analyze the relationship between possible indicators and overall trip satisfaction, a
multiple regression test was preformed. Of the possible 17 variable indicators, only four were
found to be significant predictors of overall trip satisfaction. These items included group type,
wait time at the start, percent of time in sight of others, and social conflicts. Feelings of
crowding also was found to be a significant predictor. SPSS (version 16) was used to create a
model using the five predictors of overall trip satisfaction. The overall regression model
accounted for 7.3% of the variance meaning that something else other than the suggested
possible predictors affects the overall trip experience.
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Conclusions
The purpose of this study was to replicate and expand on several established frameworks
for social carrying capacity in order to create a model that would account for a high percent of
the variance associated with predictors of crowding as well as overall trip satisfaction for the
White Salmon River users. This study successfully created a model for predicting crowding and
overall trip satisfaction based on similar research into social carrying capacity in a whitewater
setting (Boteler, 1984; Burns et al., 2008; Graefe et al., 1984; Shlelby & Heberlein, 1986;
Stankey, et al., 1985; Stankey & McCool, 1986; Tarrant & English, 1996).
The respondents in this study are representative of river users on the White Salmon River
in Washington during the summer of 2009. The majority of respondents were first time visitors
(59.3%) and had not boated on the White Salmon River before the trip in which they were
surveyed. There were more males surveyed than females, age range was split, having 62% of
respondents being under 41 and around 38% being over the age of 41. Most users traveled the
river with a commercial outfitter (70.4%). Of those who were surveyed, only 14.8% boated with
groups including 15 or more people. Respondents were overwhelmingly from the United States
as well as traveling to the river for a day trip.
The three hypothesized relationships between crowding and socio-demographics proved
that only gender and visitor type display differences with regards to feelings of crowding scores.
Women reported a lower crowding score than males. The analysis found that those who had
previously boated the White Salmon River reported higher crowding scores on average than
those who had not experienced the river before. This coincides with current literature on the
subject that suggests that people who have pre-conceived ideas or expectations about an area can
be more sensitive to crowding and higher use levels (Manning, 2007; Manning & Lime, 1996;
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Rae & Eagles, 2007; Shelby & Heberlein 1986). It also compliments previous literature that
suggests those who do not have past river experience can report higher satisfaction levels
because they do not already have experience with how many encounters to expect, what the type
of setting is, or how the river trip is usually carried out (Hsu et al., 2007; Manning, 2007; Rae &
Eagle, 2007; Shelby & Heberlein, 1986; Tseng et al., 2009)
The model created using the battery of 17 evaluative standard items upheld the
hypothesized relationship, confirming a strong model for feelings of crowding. The items
identified as indicators (feelings of crowding, group type , actual vs. expected, number of others
seen, number of times ok to see others, and wait time at start) followed similar findings in
previous research and literature about what factors contribute to perceptions of crowding by
outdoor recreationists. The most significant predictor, number of others seen, can be attributed
to the idea that the number of encounters one has while recreating will affect the overall
perception crowding for that activity (Boteler, 1984; Manning, 2000; Manning & Lime, 1996;
Shelby & Heberlein, 1986; Stankey et al., 1984; Tseng et al., 2009). Percent of time in sight of
others and number of times ok to see others also coincide with the theory of encounters because
as the percentage of time spent in sight of others rises, so do feelings of crowding for the White
Salmon users (Manning, 2000, 2007; Tseng et al., 2009).
Previous literature also suggests that expectations for encounters along with what was
actually experienced may affect an individual‟s overall feeling of crowding (Hsu et al., 2007;
Manning, 2007; Manning & Lime, 1996; Shelby & Heberlein, 1986; Tseng et al., 2009). This
study agrees with these findings. Actual versus expected crowding was found to significantly
predict feelings of crowding. If someone has a pre-conceived idea about how many people they
encounter or how their river experience will go, it can cause them to feel more crowded if what
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was expected is exceeded (Manning, 2007; Manning & Lime, 1996; Shelby & Heberlein, 1986;
Tseng et al., 2009). Similarly, literature suggests that there is a high expected encounter rate for
whitewater than for other adventure sports (Hsu et al., 2007). This could explain why overall
crowding was low on the White Salmon River even though it is a popular whitewater river.
The model accounted for 45.7% of the variance associated with crowding, making it a
strong model for evaluating feelings of crowding. Encounter evaluative standards were found to
be the most significant predictors of overall feelings of crowding. The evaluative standards
group type and wait time also were found to be significant in predicting the level of crowding
experienced by visitors. As with other social capacity studies, the type of group that users boated
the river with affected the perceived crowding levels (Manning, 2007; Manning & Lime, 1996;
Shelby & Heberlein, 1986; Tseng et al., 2009). The model created upholds the necessary
carrying capacity cause and effect relationship between use levels and impact parameters (Burns
et al., 2008).
Several of the 17 items that did not satisfy the model for feelings of crowding have been
found in other research to be connected to perceived crowding. These items are social conflicts
and group size. This finding could be attributed to the low incidence of conflict on the White
Salmon River, the low level of crowding, or the high level of satisfaction. Often higher conflict
can contribute to higher perceived crowding, but there was not a high level of conflict for this
river (Manning, 2007). The lack of significance of these items illustrates the difficulty and
variance that occurs when examining carrying capacity in a whitewater river setting.
The final model tested the relationship between feelings of crowding and the 17 evaluate
indicator items on the overall trip satisfaction. The model supports findings from previous
literature indicating there is little to no significant relationship between crowding and crowding
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variables on overall satisfaction (Manning, 1996; Manning & Lime 1996; Shelby & Heberlein,
1986; Shelby & Nielson, 1976; Strober, 2004). The model found only 5 significant variables;
one of which was feelings of crowding and only accounted for 7.3% of the variance. This result
suggest that on the White Salmon River the evaluative indicators might be related to satisfaction
but do not have any significant relationship or effect on overall trip satisfaction. This could also
be attributed to the high level of satisfaction on the river. Since respondents were relatively
satisfied, they were not strongly affected by the evaluative standards used. These findings are
similar to the literature that suggests that factors other than crowding and crowding evaluators
have an effect on users‟ overall trip experience (Shelby & Heberlein, 1986).
Management Implications
The findings of this study can help managers understand what affects a users experience
and in turn can use this research to evaluate management decisions involving use levels and use
level regulations. The model created for feelings of crowding accountant for 45.7% of the
variance, which is relatively strong for a river capacity study. The most significant predictors of
crowding levels for the White Salmon River were related to encounters. In fact, four of the six
items found to be significant were encounter evaluative standards. Managers can use this
information to address regulatory numbers and daily loads for the river. Possible launch times
and trip spacing could be used to spread out boating groups in order to lessen the number of
encounters per trip for users.
It should also be noted that the wait time at the start affects perceived crowding levels.
Managers could use this information to assess possible launch times and spacing between
outfitters and larger groups to alleviate congestion at launch areas; especially BZ Corner. Also,
it is notable that group type predicts crowding. Managers should keep in mind that private and
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outfitted boaters might approach crowding differently. Private boaters tend to feel more
crowded. This could be related to encounters with larger commercial trips who can take up a
large amount of space on a narrow river like the White Salmon River. Scheduling specific
launch times for private boaters when outfitters are not also launching may help lower crowding
levels for both group types.
It is important for managers to understand that while these variables do affect perceived
crowding levels, the overall feelings of crowding for the White Salmon River are relatively low.
The overall mean for crowding was 2.64, which on the 9-pt crowding scale lies between „not at
all‟ and „slightly‟ crowded. It should also be noted that only 16.1% of respondents reported
being more than moderately crowded. This means that river users do not feel crowded. It should
also be mentioned that river users rated their overall trip experience as a 5.6. While trip
experience was not found to have a significant relationship with crowding, it is important to note
that users reported low crowding and high satisfaction scores. Managers should take these
findings into consideration when creating regulations or restriction for future use. Small changes
could improve the situation but large changes may not be necessary since users are satisfied with
the current situation. The companies functionally manage themselves with little conflict
currently, so there is not an immediate need for drastic changes.
Finally, this study assists in illustrating the importance of understanding use levels and
the perceptions of the users who are experiencing the river. Carrying capacity studies are used
not only to protect the resource being used but also the visitors who comes to enjoy it. If the
thoughts and perceptions of the resource users are ignored or neglected it could lower enjoyment
for users or even cause them to pursue their sport elsewhere. Managers must be aware of the
social impacts that come with the use of a river, especially a popular river such as the White
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Salmon River. If visitors become overwhelmingly impacted by social aspects of the river they
might find a river elsewhere that can satisfy their needs. In a place like Washington where rivers
and outdoor recreation are readily available, social impacts on the White Salmon River could
mean a loss of state tourism revenue. The river‟s close proximity to Oregon and its major cities
could easily play a role if users were displaced. Users could choose a southern or eastern
destination to enjoy the whitewater of a different state, hurting the Washington tourism
economy. Therefore, managers should actively monitor and study use levels and social impacts
in a similar manner to ensure the satisfaction and return of its users.
Recommendations for Future Research
In the future it would be interesting to address this issue by also looking at several other
possible factors that can affect crowding and overall satisfaction. This study did not take into
account the class of the river. Some research suggests that the difficulty of the river can affect
the type of users that boats the river (Morais et al., 2001; OIF, 2007; Weaver, 2001). If one were
to research a class II river there may be different user groups than on a class III-V river such as
the White Salmon River. Future research might compare the profiles of river users based on
river difficulty.
Also, water flow has been found to have an effect on crowding and satisfaction (Shelby
& Heberlein, 1986). As flow changes so does the difficulty and excitement of the river. This
variable might be taken into account to uncover any difference between those who experience
the river at low flows and those who experience it at high flows. Similarly, and specific to the
White Salmon River, is the rapid called Husum Falls. At lower flows everyone has the
opportunity to run this class V waterfall, while at high flows the U.S. Forest Service does not
allow users to go over the falls. This could potentially affect the excitement factor as well as
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creating a possible delay in the river trip. Those who come expecting to boat over the waterfall,
but who are not given the opportunity may report different crowding and satisfaction scores than
those who do run the falls. The process of going around the falls could also create a sense of
crowding due to the amount of people standing on the shore lines during a portage by a large
trip. It would be interesting to see if these factors had an affect on crowding levels and trip
satisfaction scores.
One final issue that would be better understood with further research is the relationship
between private boaters and commercial boaters. There has traditionally been a disconnect
between these two groups. Often private boaters find outfitter trips to be burdensome and
sometimes overwhelming. Studying this relationship and the effects that stem from it could help
managers better manage for both groups of river users. This study only brushed the surface and
research could seek to understand the connection at a deeper level.
Overall, crowding and social carrying capacity are complicated and can often be difficult
to measure. Many studies throughout the years have found that it is not an easy task to measure
and assess use levels. Future studies should seek to find information pertaining to other factors
that may also have a relationship with perceived crowding and trip satisfaction. Researchers
should work hard at identifying other factors within the whitewater setting that could potentially
predict feelings of crowding and trip satisfaction to better manage river recreation in the future.
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APPENDICES
Appendix A
Survey Instrument
Gender M F Date: _____________

Time: ________ Location _______________ Interviewer__________
2009 White Salmon River Survey

Please take a few minutes to answer these questions. We are trying to learn more about the recreational use of
the White Salmon River and your impressions are important to us. All answers will be kept confidential.
1. Which type of user group did you run the river with? ____ Commercial trip (outfitter) ____ Private group
2.

Where did you begin your trip today?________________________________________________________

3.

When you made plans to run the White Salmon, how far in advance did you make that decision?
____ months

____ weeks

_____ days

____ hours

4.

Overall, how would you rate your trip today?
____ Poor
____ Fair, it just didn‟t work out very well
____ Good, but I wish a number of things could have been different
____ Very good, but it could have been better
____ Excellent, only minor problems
____ Perfect
Comments:

5.

At the launch site, how long did you have to wait for other parties to leave before you could start your trip?
____ minutes

6.

How did the number of people you saw during your visit to the White Salmon River compare with what you
expected to see?
__________ A lot less than you expected

_____ ____A little more than you expected

_____ ____A little less than you expected

_________ A lot more than you expected

_____ ____About what you expected

_________ You didn't have any expectations
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7.

How crowded did you feel during your visit to the White Salmon River [Circle one number]
1

2

3

Not at all Crowded

4

5

Slightly Crowded

6

7

8

Moderately Crowded

9

Extremely Crowded

8. While you were on the river today, about what percent of the time were you in sight of boats from other
groups? (circle a number)
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

9. How many times did you see boats from other groups while you were on the river? If you saw the same boat
more than once, count each time separately
____ times

10. With which size group would you rather run the river?
____ small (5 people or less)
____ medium (6-15 people)

____ large (16-25 people)
____ makes no difference to me

11. If you have to wait for other parties before you can start your trip, it would be O.K. to wait at the launch site
as long as….. ____ minutes ____ it doesn‟t matter to me
12. While on the river, it would be O.K. to see boats from other groups…?
____ times
____ it doesn‟t matter to me

13. What would be an acceptable percentage of time to see boats from other groups while you are on the river?
(circle a number)
0%
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
14. If you have to wait for other parties to leave before you can portage or run the falls, it would be O.K. to wait
as long as….. ____ minutes ____ it doesn‟t matter to me
15. Which category best describes the experience you think should be provided on the White Salmon River?
____ Wilderness: where solitude is part of the experience
____ Semi-wilderness: where complete solitude is not expected
____ Undeveloped recreation: where you expect to see other people some of the time
____ Scenic recreation: where you expect to see other people much of the time
____ Social recreation: where seeing many people is part of the experience
16a. During your trip, did you have any conflicts with other parties?
____ yes
____ no
16b. If yes, briefly describe who was involved and the nature of the conflict.
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17. Is this your first visit to the White Salmon River? ______ Yes _____ No
[If no] In what year did you make your first visit to the White Salmon River?

______ year

17a. In a typical year, how many days do you spend recreating on the White Salmon River? ______ days
17b. In a typical year, how many days do you spend recreating at other rivers besides the White Salmon
River?
18. Is your trip today… _____ an overnight visit to this area

_____ a day trip[check one]

18a. In total, how many days (or hours) long will this trip be?

___ days

___ hours (if day trip)

Question 20 Omitted for White Salmon Study
21. What do you like MOST and LEAST about the White Salmon River?
_______________________________________ MOST

_________________________________

LEAST
22. If you could ask resource managers to improve some things about the way people experience the White
Salmon River, what would you ask them to do?
__________________________________________________________________________________________
23. Overall, how would you rate the quality of each of the following at the White Salmon River:
Awful

Fair

Good

Very

Excellent

Not
applicable

Good
Health and cleanliness

1

2

3

4

5

NA

Safety and security

1

2

3

4

5

NA

Condition of facilities

1

2

3

4

5

NA

Responsiveness of staff

1

2

3

4

5

NA

Recreation setting

1

2

3

4

5

NA
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24. Please look at this list of statements that address your feelings about this trip to the White Salmon River.
Please indicate your level of agreement with each of the statements listed below.
Strongly

Agree

Agree

Neither

Agree nor

Disagree

Strongly

Disagree
I thoroughly enjoyed my visit to the White Salmon River

1

2

3

4

5

I had the opportunity to recreate without feeling crowded

1

2

3

4

5

I could find places to recreate without conflict from other

1

2

3

4

5

1

2

3

4

5

Recreation activities at the river were NOT compatible

1

2

3

4

5

I was disappointed with some aspects of my visit to the

1

2

3

4

5

I avoided some places at the river because there were too
many people there
There is a good balance between social and biological
values in the management of the White Salmon River
The number of people at the river reduced my enjoyment

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

The behavior of other people at the river interfered with
the quality of my experience [if agree, specify behavior
_____________________]
The other people at the river increased my enjoyment

1

2

3

4

5

1

2

3

4

5

The river and its surroundings are in good condition

1

2

3

4

5

visitors
My trip to the White Salmon River was well worth the
money I spent to take it

river
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25. Here is a list of possible reasons why people recreate at the White Salmon River. Please tell me how
important each item is to you as a reason for recreating at the White Salmon River.
Moderately
REASON
Not at all
Somewhat
Very
Extremely
Important
Important Important
Important Important
To be outdoors

1

2

3

4

5

For relaxation

1

2

3

4

5

To get away from the regular

1

2

3

4

5

For the challenge or sport

1

2

3

4

5

For family recreation

1

2

3

4

5

For physical exercise

1

2

3

4

5

To be with my friends

1

2

3

4

5

To experience natural

1

2

3

4

5

1

2

3

4

5

routine

surroundings
To develop my skills

26. Which of the following was the most important reason for this visit to the White Salmon River? [please check
only one]
___ I went there because I enjoy the place itself
___ I went there because it‟s a good place to do the outdoor activities I enjoy
___ I went there because I wanted to spend more time with my companions
___ I went there because it was close to home

The last questions are about you personally and will be used only to categorize responses for different groups of
visitors. Your answers are anonymous and cannot be linked to you individually.
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27. What is your home ZIP code? ______________

28. What is your age? ___ 16-20

___ 21-30

______ Visitor is from another country

___ 31-40

___ 41-50

___ 51-60

___ 61-70

over 70
29. What is your gender. ___ Male

___ Female

30. How many people are in your group today?

______ adults _______children up to 17 years

31. How many vehicles are in your group today? ______ cars//trucks
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_______trailers (any type)

___

Participant Outfitters
All Adventures Rafting
All Star Rafting
Blue Sky
River Drifters
River Riders
Wet Planet
Wildwater River Tours
Zoller‟s Outdoor Odyssey
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